Compact stellar systems (CSS) range in mass from globular clusters (GCs), through the more recently discovered ultracompact dwarfs (UCDs), to the rare compact elliptical galaxies. Given their intermediate position, the origin of UCDs, and hence whether they should be counted as galaxies or star clusters, remains unclear. In this paper, we compare the population of X-ray point sources (expected to be low-mass X-ray binaries; LMXBs) in UCD candidates, that is, relatively high-luminosity compact systems, with that known to exist in lower mass GCs. Any difference in LMXB populations may then indicate physical differences between GCs and UCDs. We find that, despite their much larger masses and hence numbers of stars, UCDs and UCD candidates are, if anything, less likely to contain bright X-ray point sources than are GCs. The LMXB content per unit stellar mass is therefore much lower for the UCD candidates, intermediate between that for GCs and for elliptical galaxies. This difference between UCDs and GCs can be explained if UCDs have significantly lower central densities than lower mass GCs, as this will reduce the stellar encounter rate and therefore the production of suitable binary systems. This supports the previously proposed idea of structural differences between UCDs and GCs, though not necessarily ruling out a close relationship between these two types of CSS.
I N T RO D U C T I O N
Recent years have seen increased interest in what can be generically termed compact stellar systems (CSS), i.e. systems which are physically small (compared to a normal galaxy) and exhibit a high surface brightness. At the low-luminosity or -mass end are globular clusters (GCs) which, at least in the main, are relatively straightforward star clusters, whose formation is reasonably well understood in the context of galaxy formation and evolution as a whole (e.g. Beasley et al. 2002; Brodie & Strader 2006) . At the other extreme are the compact elliptical (cE) or 'M32-like' systems (e.g. Faber 1973) which are clearly galaxies, or remnants thereof. In between lie the more recently added ultracompact dwarfs (UCDs; Phillipps et al. 2001) , first found in the Fornax Cluster by Hilker et al. (1999b) and Drinkwater et al. (2000) , and the similar dwarf/globular transition objects (DGTOs) surveyed in the Virgo Cluster by Hasegan et al. (2005) . E-mail: s.phillipps@bristol.ac.uk
The first UCDs found were significantly brighter than normal GCs and a number of formation mechanisms were proposed, including merged star clusters (Fellhauer & Kroupa 2002) , stripped remnants of once larger galaxies (Drinkwater et al. 2003) , or an extention of GCs to unusually high luminosities (Mieske, Hilker & Infante 2002) . However, the apparent continuity of properties throughout the compact system family, exemplified by the strong overlap of the candidate fainter UCDs found by Gregg et al. (2009) in the Fornax Cluster with the surveys for bright GCs around the central galaxy NGC 1399 by Dirsch et al. (2004) , and for possible intracluster GCs by Bergond et al. (2007) , has only emphasized the problem of determining whether two separate populations ('star clusters' and 'galaxies') really exist amongst CSS and if so, what is the key difference between them (see e.g. Hilker et al. 2007; Gregg et al. 2009; Taylor et al. 2010; Chilingarian et al. 2011; Brodie et al. 2011; Norris & Kannappan 2011) .
At the lower mass end, the multiple stellar populations in the large Milky Way and M31 GCs, ω Cen and G1 (Meylan et al. 2001) , have been used to infer a galaxy origin, possibly via the partial destruction of an originally larger galaxy, leaving behind the nucleus of a former nucleated dwarf elliptical (dE,N) galaxy (Bassino, Muzzio & Rabolli 1994) . Similarly, among the UCDs and DGTOs, there appear to be objects with mass-to-light ratios greater than expected for any normal stellar population, suggesting the presence of dark matter (Drinkwater et al. 2003; Hasegan et al. 2005) , though this is somewhat model dependent Dabringhausen, Kroupa & Baumgardt 2009) . Others appear to show evidence for intermediate-age (as well as old) stellar population (Mieske et al. 2006; Hilker et al. 2007 ). In addition, some UCDs have much more extended structures than GCs, with effective radii up to 30pc or more (e.g. Drinkwater et al. 2003; Evstigneeva et al. 2008; Brodie et al. 2011) . Indeed, Brodie et al. have suggested that size should be included in the definition of which CSS are UCDs. We discuss this further, below.
Each of the above considerations may suggest galaxy-like origins for at least some, larger, CSS, again likely via some destructive process such as the 'threshing' of a former dE,N galaxy (Bekki, Couch & Drinkwater 2001; Drinkwater et al. 2003) or the 'harassment' of a late-type spiral (Moore et al. 1996; Goerdt et al. 2008) , leaving behind a nuclear star cluster. At the high-luminosity end, cE galaxies like M32 have long been considered to have formed by tidal stripping of larger galaxies (Faber 1973; Price et al. 2009; Huxor et al. 2011 ) and M32 itself has other properties reminiscent of a more massive galaxy, such as a high metallicity (Rose et al. 2005) .
In this paper, we add to these previous investigations of the structure and stellar populations of CSS by exploring the X-ray properties of luminous CSS (UCD candidates) in the Fornax Cluster, utilizing recent deep spectroscopic surveys and X-ray imaging of the central areas of the cluster. In particular, we will be interested in any differences or similarities between the numbers of X-ray sources identified with these larger CSS and those associated with the standard GC population (of the central galaxy NGC 1399), GCs being well known to frequently harbour luminous low-mass X-ray binaries (LMXBs) (e.g. Kim et al. 2006) . We describe the data and the X-ray identification of CSS in Section 2, below, and discuss our conclusions with respect to the number and type of CSS which have X-ray identifications in Section 3.
T H E F O R NA X DATA
The Fornax Cluster of galaxies, particularly the central region around NGC 1399, has been well surveyed for CSS since the work of Hilker et al. (1999a,b) and Drinkwater et al. (2000) . For this work (see Table 1 ), we consider the objects listed in those papers, plus the Fornax Compact Object Survey (FCOS) and related papers by Mieske et al. (2002 Mieske et al. ( , 2006 Mieske et al. ( , 2008a and Mieske, Hilker & Infante (2004) , Compact Stellar Systems Around NGC 1399 by Firth et al. (2007) and Firth, Drinkwater & Karick (2008) , and the recent work extending to fainter UCD candidates by Gregg et al. (2009; henceforth G09) . In addition, numerous papers have discussed the GC population around NGC 1399 (e.g. Kissler-Patig et al. 1999; Dirsch et al. 2004; Richtler et al. 2008) or more generally across the cluster (Bergond et al. 2007 ), some of the larger objects from these surveys overlapping with the fainter candidate UCDs in terms of luminosity (Firth et al. 2007; G09) .
The list in G09 contains 60 UCDs and UCD candidates. These are in the magnitude range down to b j = 21.5 or, using the typical difference between the quoted b j and V magnitudes for objects in common with FCOS, approximately V = 20.9, i.e. M V = −10.5 for an assumed Fornax distance modulus of 31.4 (distance 19 Mpc). Mieske et al. (2004) include 35 additional objects down to their very similar sample limit at V = 21.0. Firth et al. (2007 Firth et al. ( , 2008 list a number of generally fainter objects; counting only those down to g 21.3, to approximately match the same V limit, includes seven extra objects. Finally, we add some of the brightest objects from Bergond et al. (2007) list of potential intracluster GCs. Although individual magnitudes are not quoted, the objects are listed in magnitude order and we estimate (from the positions of the overlap with FCOS) that around 13 extra objects can be added. (Unfortunately there is no published homogeneous deep optical photometry of point sources in this area.) This gives a total of 115 bright CSS. However, a number (25) of these objects lie in the central cluster region very close to NGC 1399 (within 3.5 arcmin, or 20 kpc, see below) so are likely to be bright members of its large GC population. Excluding these we have 90 CSS which can be considered UCD candidates.
In fact, we may be primarily interested in objects brighter than M V = −11, as these are the ones with the strongest existing evidence for physical differences compared to fainter CSS/GCs. Such a dichotomy appears in terms of their sizes, with the brighter objects being both larger and demonstrating a size-luminosity relation, not seen amongst GCs (Hasegan et al. 2005; Mieske et al. 2006; Murray 2009; Brodie et al. 2011) . A similar split occurs with respect to the stellar populations, with the brighter CSS showing redder colours and significantly higher metallicities (Mieske et al. 2006) . Furthermore, they exhibit differences in their internal dynamics (Mieske et al. 2008a; Taylor et al. 2010; Chilingarian et al. 2011) appearing to fit on an extrapolation of the Faber-Jackson relation for galaxies, rather than the M V -σ relation followed by GCs, the measured velocity dispersions implying higher dynamical mass-to-light ratios and an offset between the dynamical and stellar masses (Hasegan et al. 2005; Mieske & Kroupa 2008) . To this limit, i.e. V = 20.4 or b j = 21.0, (and outside the 3.5 arcmin radius) our combined list contains 40 luminous CSS, or approaching half of the UCD candidates.
We first positionally matched the 115 spectroscopically confirmed, bright (M V ≤ −10.4) Fornax CSS to published Chandra Xray detections from the Chandra Multiwavelength Project (ChaMP; Kim et al. 2007 ) point source catalogue and related work by Kim & Fabbiano (2004) and Kim et al. (2004 Kim et al. ( , 2006 , and from Humphrey et al. (2003, CXOU) , Colbert et al. (2004, CHP) and Devi et al. (2007, DMA) , as given in the NASA Extragalactic Database (NED), to check for any existing detections (see under individual objects, below).
For our new search, X-ray data for the Fornax area were extracted from the Chandra Advanced CCD Imaging Spectrometer (ACIS) archive. Specifically, we downloaded all 32 publicly accessible ACIS observations centred within 2
• of the position of the central galaxy NGC 1399 (see Fig. 1 ). We then searched for X-ray point sources at the positions of the known CSS by direct inspection of any observations with aim points within 7 arcmin of the CSS. This condition is somewhat arbitrary but ensures that the image of a point source is not blurred over too many pixels by the PSF, with 90 per cent of the energy at 1.5 keV falling within a circle of radius always less than 5 arcsec and typically 2 arcsec. Relevant observations were reprojected to a common tangent point and stacked to make final images. Stacked exposure times range from 40 to 252 ks and in total 60 CSS more than 3.5 arcmin from NGC 1399 have useable X-ray observations. (10 had no observation and 20 were too far off-axis, in addition to the 25 close to NGC 1399). Of these 60, 26 are in the 'bright' sub-sample (M V < −11).
We obtained object counts from these images, using a circular aperture of radius 4 pixels (2 arcsec). Background levels were determined from a surrounding annulus with other X-ray sources excluded. Instrument responses (Ancillary Response Files and Response Matrix Files) were computed for each contributing ObsId at the location of each CSS. 4σ flux upper limits were obtained using ISIS (Houck & Denicola 2000) by simulating observations of a = 1.8 power law absorbed by the Galactic column and determining the lowest flux at which >99.99 per cent of the simulated spectra have more counts than observed. Fluxes were converted to luminosities assuming a distance of 19.0 Mpc (as in G09). For sources that are detected above these 4σ thresholds, the 90 per cent confidence interval for the flux and luminosity are quoted.
1 These are the statistical errors only, and the systematic error bars might be significantly larger, especially if the assumed source spectrum is not a good description of the source. There are also three much less certain, nominally 2 to 3σ , detections at the known CSS positions, but this is not significantly more than expected from ∼60 random positions, so we henceforth consider only the secure 4σ sources.
Note that Scharf, Zurek & Bureau (2005) also surveyed an area in Fornax for X-ray point sources, but except for a few objects discussed specifically in that paper (see their fig. 14), their catalogue remains unpublished.
The X-ray sources identified with 'normal' (lower luminosity) GCs close to NGC 1399 have been extensively studied by Angelini, Loewenstein & Mushotsky (2001) , Paolillo et al. (2002) , Kim et al. (2006) and Shih et al. (2010) amongst others. These works generally use a single Chandra field approximately 8 arcmin across, about the same size as the optical extent of NGC 1399 itself (isophotal angular diameter D 25 7 arcmin), and found significant numbers of probable LMXBs associated both with NGC 1399's large population of GCs and with 'field' regions in the galaxy. We can assume that genuine NGC 1399 GCs dominate in the region previously searched for X-ray point sources (see e.g. the variation of CSS dynamics with cluster-centric radius noted by G09), so we can use these for our reference (GC) sample. Scharf et al. (2005) have previously discussed matching X-ray sources to the CSS in the early lists of Hilker et al. (1999b) and Mieske et al. (2002) , a total of 23 objects. They found just three matches, one of which, FCC 208, is actually a dE,N.
The X-ray identifications
From our much extended list of CSS and large area search, giving 60 potential matches, we find coincident significant (4σ ) X-ray detections for just five, spread widely across the cluster (see Fig. 1 ). These include the two CSS reported by Scharf et al. (2005) , which they refer to as GCs. In addition, there are three matches in the central region of the cluster close to NGC 1399. Before considering the implications of the number of targets (not) matched, we briefly provide further details on the five (non-central) CSS which are detected in X-rays. Given the variety of naming conventions used in NED and elsewhere for UCDs, and CSS in general, in Fornax, we refer to them first by their IAU coordinate names. Mieske et al. (2002 Mieske et al. ( , 2004 as FCOS 1-060, this is object 50 in G09, also noted by Firth et al. (2007) . It appears in the Bergond et al. (2007) candidate intracluster GC listing as gc241.1. It is 10.0 arcmin (56 kpc in projection) from NGC 1399 and has radial velocity 1020 km s −1 , 400 km s −1 (roughly 1.3 times the velocity dispersion of the GCs) less than that of NGC 1399 and the mean for the inner GC system. It has a V magnitude of 20.19 ± 0.04 (Mieske et al. 2004 ), or M V −11.2. This places this object just above the putative dividing line between large GCs and UCDs. Mieske et al. give a colour (V − I) = 1.27, which makes it one of the reddest objects in their sample, though Firth et al. find a less extreme (g − r ) = 0.73. There is also a spectroscopic study by Mieske et al. (2006) which gives [Fe/H] = −0.59 ± 0.12, placing it in their bright, metal-rich subset. In addition, a measurement of its Hβ line strength gives a particularly low value compared to the bulk of their sample, which, within the limitations of simple stellar population modelling, makes it also one of the oldest objects. Its structural properties were investigated by Evstigneeva et al. (2007) (where it is listed as UCD48) and they obtained an effective radius of 5.1 ± 0.5 pc, one of the smallest values for their studied objects. Note that its absolute magnitude places it exactly at the proposed break point in metallicity and size between normal GCs and UCD-like objects suggested by Mieske et al. (2004 Mieske et al. ( , 2006 . Although it does not have a spectroscopic metallicity measurement, it has colours consistent with relatively high metallicity: objects of similar magnitude and colour in Mieske et al. (2006) (2004) is not listed by G09. Quite close to NGC 1399, at projected separation 3.8 arcmin or 22 kpc, it is only just outside our central zone, so could plausibly also be considered to be an NGC 1399 GC. It has a recession velocity of 1705 km s −1 , around 300 km s −1 higher than the mean for NGC 1399 GCs. It has typical colours (V − I = 1.09) for Mieske et al. objects and V = 20.66 , giving M V = −10.7. Mieske et al. (2006) find a metallicity [Fe/H] = −1.13 ± .14, so this object is clearly on their low-luminosity, low-metallicity branch. However, it shows a very high Hβ equivalent width (the highest of all the objects in their spectroscopic survey), suggesting a very young age (i.e. time since star formation ceased). Mieske et al. (2008a) quote a very small effective radius of 4 pc and a velocity dispersion 25 km s −1 , deriving M = (5.5 ± 1.0) × 10 6 M and M/L 3.2. Despite not apparently having been identified with an X-ray source previously, it is the brightest of our X-ray matches, with luminosity 3.8 J033841.9−353313. FCOS 1-021 2 (see Hilker et al. 1999a; Mieske et al. 2002 Mieske et al. , 2004 ) is object 44 in G09, also listed by Firth et al. (2007 Firth et al. ( , 2008 . It lies 6.7 arcmin (38 kpc) from NGC 1399, but only 3.2 arcmin (18 kpc) from NGC 1404, another bright elliptical in the cluster.
3 Its recession velocity is 2050 km s −1 , significantly higher than for NGC 1399 and one of the highest in the sample, but close to that of NGC 1404 (1950 km s −1 ). It is therefore likely to be a satellite of NGC 1404 (Firth et al. 2008) . It has V = 19.7 (M V = −11.7), making it one of the brightest sample objects, and V − I = 1.18 in , again towards the red end of their colour ranges. Its spectroscopic metallicity from Mieske et al. (2006) is [Fe/H] = −0.58 ± 0.15 (very similar to FCOS 1-060 above), clearly placing it in their branch at higher metallicity and luminosity. It has a quite small Hβ equivalent width, placing it with their older age objects.
From our Chandra data reduction, it has a flux similar to that of FCOS 2-073, 0.9
38 erg s −1 . It is a very clear (∼9σ ) detection thanks to the long summed exposure of 178 ks. Bergond et al. (2007) list as gc89.40, it is the second brightest of their objects not to be included in other UCD/CSS lists. From its position in their list, we estimate its magnitude to be V ∼ 20.5, i.e. M V ∼ −10.9, around the possible borderline between UCDs and large GCs. However, it is projected directly on to the image of the bright S0 galaxy NGC 1387, only 50 arcsec (4.7 kpc) from its centre, and has a closely similar redshift. It therefore seems highly likely that it is an NGC 1387 GC, though at the extreme upper limit of the GC luminosity function presented by Villegas et al. (2010) . (It may perhaps be the one object in their final histogram bin at 20.5 < g < 21.)
J033655.3−352937. Identified in the
This object has an X-ray luminosity, from our analysis, of 1.0 +1.8 −0.4 × 10 38 erg s −1 , similar to the fainter two of our other X-ray detections. (It was not reported, though, in Humphrey's (2009) study of LMXBs in GCs around several early-type galaxies including NGC 1387.)
For completeness, we can note that three X-ray matched objects close to NGC 1399 have been included in previous UCD/CSS lists, but are excluded from our sample because of their position. J033832.1−3528112 (FCOS 0-2072 from Mieske et al. 2004 ) and J033843.1−352801 (object 45 from G09) both have X-ray identifications in Colbert et al. (2004) . Both are quite faint (M V −10.7) and almost certainly luminous but otherwise normal GCs. We confirm that they have X-ray luminosities similar to, but slightly less than, the fainter of the objects discussed above, 0.8 for FCOS 0-2072. A brighter X-ray source in the central region which has been included in UCD lists is J033833.8−352557 (FCOS 1-2095), which we find to have a luminosity of 2.6 +1.0 −0.3 × 10 38 erg s −1 . Note that, to within the errors, all our detected X-ray sources have similar luminosities to the brightest persistent sources in our Galaxy (Grimm, Gilfanov & Sunyaev 2002) 
D I S C U S S I O N
The main result of this work is that from all the subsequent Fornax CSS lists since the work of Scharf et al. (2005) , now totalling over 100 objects (though not all have useable X-ray observations), and the increased search area, we find only three additional X-ray identifications outside the central GC population, even if we include gc89.40. (Indeed, two of the other four detections are also quite close to individual giant galaxies.) Thus, we have an X-ray detection rate for UCDs and UCD candidates of (at most) 5/60 or 8 per cent. If we consider particularly the sources strictly brighter than M V = −11, then we have two detections, (FCOS 1-0211 and FCOS 1-060) or again 8 per cent of the observed sample. Recall that even one of these two bright objects (M V = −11.2) has a size of only 5 pc so may arguably be on the GC side, if we follow Brodie et al. (2011) and make a division into GCs and UCDs in terms of size as well as luminosity.
Scharf et al. noted that they were able to detect sources with X-ray fluxes, down to a factor of 4 below that of their two detected CSS, that is, down to ∼5 × 10 37 erg s −1 . Our search of individual images reaches a similar depth, with a 4σ detection at ∼1 × 10 38 erg s −1
for one of the shortest X-ray exposure times (gc89.40 with 45 ks) and faintest detections at ∼6 × 10 37 erg s −1 in longer exposures. We should not, therefore, be compromised by the X-ray point source population being beyond our flux limit, if those in our CSS are like those in the inner GCs (see also Kim et al. 2006) . Humphrey et al. (2003) reported the detection of 63 sources (above the expectation of background objects) with luminosities above 2 × 10 38 erg s −1
(the brightness of our two most luminous matched objects) inside the optical image of NGC 1399, including a number of ultraluminous sources above 10 39 erg s −1 . (We do not see any such objects anywhere in our large sample of objects.)
To compare the detection rate to the inner GC population, we can note that Angelini et al. (2001) found, by matching in a small area which had Hubble Space Telescope (HST) imaging, that around 70 per cent of the 39 bright sources were associated with GCs with B magnitudes in the range around 20.5-25 (mean B = 23.2); as in Scharf et al., their estimated lower X-ray luminosity limit was 5 × 10 37 erg s −1 again close to that for our sources. Interpreting the X-ray sources as LMXBs, they noted that the number of luminous LMXBs per unit stellar mass is a few hundred times higher in GCs (∼1 per 10 7 M ; e.g. Sarazin et al. 2003) than in the general (elliptical) galaxy stellar population (∼1 per 10 9 M ; e.g. Boroson, Kim & Fabbiano 2011) . It can then reasonably be presumed that the high central stellar density in GCs is connected with their hosting of bright LMXBs (Sarazin et al. 2001) . Scharf et al. (2005) concluded from their Chandra Fornax Survey that the GC population of NGC 1399 was highly X-ray active and estimated that 210-360 point sources (out of 770 detections) were physically associated with Fornax. More specifically, Kim et al. (2006) have studied the fraction of NGC 1399 GCs (and those belonging to some other giant ellipticals) which contain LMBX. They find that in total 10 per cent of the 800 GCs had X-ray counterparts 4 with 6 per cent of blue GCs and 13 per cent of red GCs found in HST or ground-based imaging of the inner region around NGC 1399 having X-ray IDs (again at a level above about 5 × 10 37 erg s −1 ). As the optical colour reflects metallicity, this increase in likelihood for red GCs is in line with the known importance of metallicity in GCs and subsequently on LMXB production (e.g. Ivanova et al. 2012; Kim et al. 2013) .
Note that their selection limits were roughly 20 < V < 23.5 for the (larger area) ground-based data and 20 < V < 23.9 for the HST data (see their fig. 4 ), fairly similar to those in the earlier work by Angelini et al. Among the brighter GCs (−10.8 ≤ M V ≤ −9.8), they find generally higher fractions for all their sample galaxies; the numbers being consistent with a simple linear increase of LMXB number (and hence fraction of GCs containing one) with stellar mass (see also Humphrey & Buote 2008) . On the other hand, they find a slightly decreasing fraction with radial distance from the centres of their galaxies, though this may be due to the red GCs being more centrally concentrated.
If the larger CSS -the UCDs and UCD candidates -are merely an extension to higher luminosities of objects otherwise closely similar to standard GCs, we should naively expect to find around six with X-ray IDs, not much different to the actual detection of four or five, if we do not account for the different luminosities and colours. Given that many of the brighter Fornax UCDs are red (all our X-ray IDs come into this class), the expectation should be somewhat higher, 8. Thus, if anything, individual bright CSS are slightly less likely to host a bright LMXB than are GCs of similar colours.
In fact, if we expect a simple scaling with stellar mass (more stars giving more LMXBs), as previously observed for GCs (but see below), then we should raise the expectation for the CSS by another factor of the order of 10. For instance, the specific GC-LMXB correlation given by Humphrey & Buote (2008) gives a probability of finding an LMXB in a random GC as 2.5 per cent at the turnover luminosity of the GC luminosity function (M V ∼ −7.2), but then scaling with the luminosity so that there is close to a 50 per cent chance at our lower luminosity limit of M V −10.5. The CSS we consider have typical V 20.5 compared to V ∼ 23 for the GCs, so in fact most of the bright CSS should have at least one bright LMXB. It is therefore clear, even given the modest statistics, that brighter CSS are not equivalent to scaled-up normal GCs in terms of their LMXB content. Given their much higher luminosities, their rate of LMXBs per unit stellar mass (∼20 times less than for the GCs, so of the order of 1 per 10 8 M ) is nearer to that for galaxies. As an extreme example, the original six brightest Fornax UCDs alone (Phillipps et al. 2001; Jones et al. 2006 ) have a combined luminosity about half that of 800 V ∼ 23 GCs, but contain no detected X-ray sources, compared to the 78 in the Kim et al. (2006) GCs.
We can therefore conclude that CSS above (and perhaps immediately below) the proposed division at M V −11 differ in their (bright) LMXB population per unit stellar mass from normal (lower luminosity) GCs. This adds to, and may be related to, their differences in size (Hasegan et al. 2005; Mieske et al. 2006; Brodie et al. 2011) , metallicity (Mieske et al. 2006 ) and internal dynamics (Mieske et al. 2008a; Taylor et al. 2010) . While suggestive, this does not necessarily imply that brighter CSS are not GCs or at least closely related to them. Indeed, the fact that the X-raydetected UCDs are generally very red/metal rich may indicate that the LMXBs are formed dynamically in the same way as in GCs. Hilker (2009) has suggested the idea that the larger objects are what he calls 'multi-collapse' GCs, with a much longer formation timescale, though this is hard to distinguish from the idea of large nuclear star clusters growing at the centres of galaxies and then being 'liberated' by tidal forces (e.g. the stripped dE,N picture; Drinkwater et al. 2003) .
Given the observed larger sizes of brighter CSS which, unlike GCs, show a size-luminosity relation, a key difference with regard to the formation of the luminous LMXB may be a lower central density in UCDs compared to GCs. As in giant ellipticals, the number of primordial LMXBs in CSS will be very small, and the majority will be formed dynamically. Their number (or likelihood) will then depend on the stellar encounter rate which is predicted to vary approximately as M 1.5 /R 2.5 (Jordan et al. 2007; Sivakoff et al. 2007; Peacock et al. 2010) . A UCD with mass 10 times that of a typical GC but a radius around four times as large, for example, might then be expected to have the same number of LMXBs, according to this scaling, not an order of magnitude more. This essentially matches what we see.
In addition, we can note that the two of our X-ray detections, which have HST imaging, have very small effective radii (4-5 pc) and hence do have high central densities (and they also have GC-like mass-to-light ratios), which would be consistent with the suggested difference in dynamical formation of LMXBs as a function of density. Mieske et al. (2008b) have noted that of a sample of UV-bright Fornax CSS (both UCDs and GCs, down to V = 21.4) with data from GALEX, only one, a GC from Richtler et al. (2008) with V = 21.3, was also an X-ray source. Assuming that the UV excesses are due to extreme (or extended) horizontal branches (EHBs) in the stellar populations (e.g. Dieball et al. 2005) , their presence can be attributed to either enhanced mass-loss of evolved stars triggered by high stellar densities (Huang & Gies 2006) or multigeneration stellar populations (including He enhanced ones) enabled by deep potential wells (Norris 2004; Lee, Gim & Casetti-Dinescu 2007) . Such EHBs are known to exist in several Milky Way GCs which are suspected to be the nuclei of former galaxies, such as M54 and ωCen (see Forbes & Bridges 2010) . Mieske et al. (2008b) therefore also argue that the mismatch between UV-and X-ray-detected CSS may be due to the EHBs being associated with deep potential wells (massive UCDs) but the bright LMXBs with high stellar densities (GCs). Dabringhausen, Hilker & Kroupa (2008) have noted that the highest stellar densities occur for systems immediately below the proposed GC/UCD break, which also marks the point where the two-body relaxation time becomes longer than a Hubble time for the larger systems.
It has been proposed that the higher than expected M/L for many bright UCDs (e.g. Drinkwater et al. 2003; Mieske et al. 2008a) could be explained by a non-standard stellar initial mass function (IMF). The IMF could either be bottom heavy (Mieske & Kroupa 2008) , with a large fraction of the mass in low-luminosity stars, or top heavy (Mieske et al. 2008c , Dabringhausen et al. 2009 , 2012 Murray 2009) , with much of the mass now locked up in stellar remnants. However, the latter is predicted to increase the population of LMXBs, contrary to our present findings. 5 Finally, we can speculate that if very high stellar density is the key to LMXB formation and if there are two overlapping populations of (more extended) 'UCD-like' and (higher density) 'GC-like' CSS at the same luminosity (or mass), as several authors have suggested, then the latter may perhaps be distinguishable by the presence of LMXBs.
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